We investigate shadowing corrections to the polarized deuteron structure functions g d 1 and b 1 . In the kinematic domain of current fixed target experiments we observe that shadowing effects in g d 1 are approximately twice as large as for the unpolarized structure function F d 2 . Furthermore, we find that b 1 is surprisingly large at x < 0.1 and receives dominant contributions from coherent double scattering.
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In recent unpolarized lepton-nucleus scattering experiments at CERN (NMC) and FNAL (E665) [1] nuclear shadowing at small values of the Bjorken scaling variable x < 0.1 has been established as a leading twist effect. It is driven by the diffractive excitation of the (virtual) photon into hadronic states which interact coherently with several nucleons in the target nucleus.
Considering the growing interest in spin-dependent structure functions, a study of shadowing effects in polarized deep-inelastic scattering is urgently needed. In particular, the extraction of the neutron spin structure function g n 1 from deuteron and 3 He data requires a detailed knowledge of nuclear effects in the small x < 0.1 domain. Furthermore, planned experimental investigations of the yet unmeasured deuteron structure function b 1 [2] call for an analysis of its small x behavior which is driven, as we will show, by coherent double scattering contributions. This short note summarizes our first results. A more complete and extended exposition of the material and the formalism is in preparation [3] .
In the following we focus on the deuteron structure functions F The deuteron helicity amplitudes can be split into contributions from the incoherent scattering off either the proton or neutron, and a term which accounts for the coherent scattering from both nucleons: 
where 
stand for proper combinations of projection operators P p(n) ↑(↓) onto proton (neutron) states with helicity +1/2 (−1/2), and t γ * p→Xp +↑ etc., the corresponding photon-nucleon helicity amplitudes for the diffractive production of the state X.
Coherent double scattering contributions to the deuteron structure functions are determined by the imaginary part of δA +h which is dominated by the diffractive production and re-scattering of hadronic states in forward direction. The result for δA +h can then be expressed in terms of helicity-dependent diffractive photon-nucleon forward amplitudes (which we assume to be purely imaginary), combined with the longitudinal deuteron form factor 
Unpolarized structure function
Neglecting any spin-and isospin-dependence of the diffractive photon-nucleon amplitudes yields the standard result for shadowing in the unpolarized structure function
g. see references in [5] ):
where α = 1/137. Here F = (F + + F − + F 0 )/3 is the helicity averaged longitudinal deuteron form factor, and
X dt is the unpolarized forward cross section for the diffractive production of hadronic states X from nucleons. Corrections to eq.(9) are discussed in [3] (see also [6] ).
Polarized structure function g 
A direct comparison of the double scattering helicity amplitudes yields the following upper limit:
where Fig.1a ). We conclude from eq. (11) that, for recent data analyses [7] on the neutron structure function g n In a laboratory frame description at x < 0.1, the virtual photon fluctuates into a hadronic state which then interacts with one or several nucleons inside the nuclear target. In the kinematic range of currently available experimental data on shadowing in unpolarized lepton scattering, it has turned out to be a good approximation to consider the interaction of only one effective hadronic state with invariant mass M 2 X ∼ Q 2 and a coherence length λ ∼ 1/2Mx. This "one-state" approximation has been recently applied to shadowing in g 3 He 1 [8] . For deuterium it yields:
with R g 1 = F + (2Mx)/F (2Mx). At x < ∼ 0.01 we obtain for realistic deuteron wave functions
.7 (Paris potential [10] ) and R g 1 = 2.4 (Bonn one-boson exchange potential [11] ). In to the fixed target kinematics of E665 [1] which is not far from the kinematics of SMC [7] .
In the kinematic domain of recent experiments one has |g
Returning to eq.(12) one then observes that shadowing amounts to less then 5% of the experimental error on g n 1 for the SMC analysis [1] .
Polarized structure function b 1
At small values of x < 0.1 coherent double scattering dominates b 1 and leads to:
where binding effects are small [4] . Here we have again neglected any spin-and isospindependence of the diffractive photon-nucleon amplitudes [3] . At small x < ∼ 0.01 a good approximation to eqs. (9, 10, 13) is obtained by setting F h (1/λ) ≈ F h (0) for hadronic states with λ > r 2 1/2 d , while F h (1/λ) = 0 otherwise [9] . We then find for the double scattering contribution to b 1 :
with coherent double scattering as shown in Fig.2 . This is a remarkable result. As we found after the present calculations [3] were finished, a similar conclusion has recently been reached in ref. [13] .
In summary, we have presented first results for shadowing corrections in polarized deepinelastic scattering from deuterium. In the kinematic regime of current fixed target experiments, shadowing in g 
